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Infuence of Damaged Shed on Electric Field Characteristics of Catenary Oblique
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Abstract: The natural environment in western regions of China is complex, leading to a numerous instances of dam-
age to the catenary porcelian insulators due to both human and non-human factors. For studying the influence of the
damaged shed on safe operation of the catenary systems, the simulation model of the catenary oblique swage aram in-
sulators simulation with different damage magnitude, different damage locations, combination of two damage posi-
tions and different surface conditions is set up, and its electric field distribution characteristics are analyzed using fi-
nite element software. The simulation results show that the larger the damage radius of the damaged shed, the higher
the surface electric field intensity at the damaged position and, compared with intact insulators, the electric field in-
tensity is increased by 30.11% with the damaged radius reaching 30 mm. In case of same damaged radius and the
shed damage at high-voltage side, the increase amplitude of the eielctric field intensity is the maximum .While, in
case of damage at two positions, the larger the relative positions, the smaller the increase amplitue of electric field in-
tensity. When the damage is between the high voltage and low voltage ends and the inclination angle is 0°,the electric
field intensity is increased by 47.31%.In case of water accumulation or surface covered with water at the damaged in-
sulator, the electric field intensity is increased significantly and, compared with the intact insulator, the electric
field intensity is increased by 129.57% and 260.22%, respectively. The study findings can provide valuable data sup-
port for the operation and maintenance of catenary catenary oblique swage aram insulators.
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Fig.1 Catenary oblique wrist arm insulator model drawing
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Table 1 Oblique wrist arm insulator parameters

w5 ZEE B /mm JEHEEE /mm AR A /mm
(QBSN-25/12 850 1200 195

1.2 BEFIHRESR

SCH R AR TS A3 b DX ik D) A M i 4 2%
WAPIROLIE B4, Gei i & RN, WL 2,

FH 1] 2 AT, a2 W i P BB A LA 2
It HAARBAEAR/INT 20 mm FF 5 B BT, <
FERE AR AL IR, ULIRT 3o S A Sl e B 468 2 4%
10,2030 mm 2y 3= 2SI XF G, o) 248 2% - Jid] R H
Yoy ik A7 o

BT I = AR S A Comsol A LK 4,

FFLAL S 0 R RO E 500 mmx 1 500 mm f 5
FEIE 28 A3l R A 2178 A SRS P iy AR
AR R TS TR B R A R, SCrhoxt
ot 2%~ i) B A S A 7 350 R A R 30 3, o3 5 248 2
B AT B0 A R 4. PR BT
1 600 J7 2547 -
1.3 SBEFHRIFHHHHITERE

T LA X AE T AR AC i L e TAE , 38 I FL R
8 K VI N L S o 74 1 ERE 7 ot e 74 |21 1 BT
LR 37, PR b 4 2% 1 £ 3 1T S 8] LA o e
FL T 2 -

$E-dl=0 (1)

D=skE 2)
ST RO AR «

V-E=0 (3)

V-D=p )

KB) (@) T E A T 8 B D R LA



138 202642 1 ) $1°% + Het w2
R & 5 p 7S (A L fr (R XFF L S ) =GR A2 AR 4 )
1001
59 O min I(g)= fn[%s(Vgo)Z - pgo}d!) )
80 — =9,
PN s A7) 0 HRAIR s o, HHIE AL
= 9 " TR AT FE B A 60 A 4 T L, 2
= 40 3 - WA R
2 28 ¢ =0, (8)
20 P P
HH 81%:82% &)
ST e R(E). O : @, . @, SHIYFTFIA T ST
SRR TE 5 &, Fl &, 405 PRRAN TR B9 MRS A 55 g
0 <10mm IS ¢
10~20 mm
I 20~30 mm 2 IERRME G S FEETIRE S

[ >30mm

G

(OENEEEPNAN
2 WIRGA%FaitE
Fig. 2 Statistical chart of damaged insulators
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Fig.3 Top view of damaged shed
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Table 2 Basic parameters of electric field simulation
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Fig. 5 Electric field distribution on insulator surface

under different damaged sizes



W53

BRI, SKRIESR, WIRESC, 25, ARIEb Hel bR 42 7 FL AR +139-

&S AL AR Se 8 4 2 A R 5
JES 1S AR A2 0 10,2030 mm B f B 3543
Al Hrp o R 2 = i 15 <R b d K375
71.86 kV/em, 45 i 1 5 P42 10 mm
F, B 4 A 3 THT 37 9 5 50 B INE S A/ | 15 hn 3
1.91 kV/em, BEERENRTE T 2.61% 440 . 44k
AL R 20 .30 mm B B 45 A % T HL A7 R 5
B, 30 mm B 5 2 A8 B A0 A S R 7 44 &)
2.42 kV/em, 552 BT T 30.11%.

BEXTIE] S v 4 Fh 2 % 7 HEA T B4 BT, A5 BIH
T T 37 00 A TR 20 248 2% < R A BRI, e
JIT e AT R A e e 2 380, S LA 4 2 A
K, 2 2% 1) TCHL IR 25 4, ULIKT 6,

8r —— e T
7k 10 mmf 45
15 e
5 20 mmi 45
—~ 6k §14 30 mmi 5
g il i 1.3 /
: =12 7\ ||
> X / !
4;:%( at 2ut / V \
= 5| Rof /
T w
m S 1060 1080 1100 1120
202 T T /mm '\D
1t PA A
\ \

& 0 200 400 600 800 1000 1200 1400

%12 T I€FE/mm
E6 AEWMK/NTHEFREBFZNT
Fig. 6 Electric field distribution along the creepage of

insulators with different damaged sizes
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Fig. 7 Effect of insulator electric field under different

damaged size
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Fig. 8 Electric field distribution on insulator surface

under different damaged locations
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Fig. 10 Effect of electric field of insulators under different

damaged positions
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